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NC-1015 Research Areas
• Epidemiology

Charlie Rush, Texas A&M (Also overall NC-1015 Chair)
• Resistance breeding

Jackie Rudd, Texas A&M
• CIMMYT/PAU cooperative screening programs

Art Klatt, OSU
• Biotechnology/molecular markers

Bob Bowden, USDA-ARS
• Alternative crops and practices

Gaylon Morgan, Texas A&M
• Alternative marketing

Tim Herrman, KSU
• Administrative Advisor

Forrest Chumley, KSU



Objectives of NC-1015
• Develop high yielding KB resistant germplasm adapted for 

the Great Plains region in cooperation with CIMMYT 
• Develop new molecular markers for KB resistance genes 

to assist breeding programs
• Evaluate strategies to retain global wheat markets that 

meet export customer KB phytosanitary regulations
• Define Karnal bunt (KB) ecology and epidemiology to 

enable global deregulation of KB and minimize pathogen 
spread 

• Evaluate alternative crops and cattle grazing management 
systems and develop economic decision aids to minimize 
the impact of KB 



Breeding For KB Resistance

• Screen existing US varieties and breeding 
lines at CIMMYT and PAU.

• Incorporate known sources of resistance 
from Mexico and India into US breeding 
programs
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Punjab Agricultural University

Parveen Chhuneja (PAU)



Mist House



Misting System



CIMMYT KB Nursery

Guillermo Fuentes (CIMMYT & INIFAP)



Percent Infected Kernels 2003
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Winter Wheat KB Screening Nursery

• 2002/2003- 1st WWKBSN
400 entries from 14 winter wheat breeding programs
32 looked mod. resistant & were retested in the 2nd WWKBSN

• 2003/2004- 2nd WWKBSN
359 entries from 13 breeding programs plus 41 spring wheats
35 of the 359 WW lines had low levels of KB infection at both sites 

in Mexico and in India, including 5 of the 32 lines that were re-
tested from the 1st WWKBSN (1 from WPB, 3 from TX, and 1 
from NY-a synthetic).

20 of the 35 lines with low KB levels were from the materials from 
ARS-Manhattan, which is a Karl92/synthetic cross

6 of the low KB lines were from Indiana and may be escapes 
3 Indian spring wheat lines gave 0% infection in Mexico

• 2004/2005- 3rd WWKBSN
482 entries from 12 breeding programs plus 50 spring wheats



Immune Indian Wheat Line KBRL 22



Marker Chrom R2 (%) P-value

Xgwm538 4B 19 0.0002
Xgwm149 4B 15 0.0003
Xgwm513 4B 18 0.0000
Xgwm371 5B 15 0.0003
Xgwm200 6A 22 0.0000 
Xgwm58 6B 35 0.0000
Xbarc198 6B 26 0.0000
Xgwm88 6B 18 0.0000 

Sukhwinder Singh, KSU & Bob Bowden, USDA-ARS

Markers associated- KB Resistance



List of backcross combinations:
1 KBRL22/TREGO//NUHILLS
2 KBRL22/TREGO//TREGO
3 KBRL22/TREGO//KARL92*2/RAVI-36
4 KBRL22/TREGO//OVERLEY
5 KBRL22/KS940786-6-9//OVERLEY
6 KBRL22/KS940786-6-9//JAGGER
7 KBRL22/KS940786-6-9//CUTTER
8 KBRL22/KS940786-6-9//JAGALENE
9 KBRL22/KS940786-6-9//TREGO
10 KBRL22/KS940786-6-9//NUHILLS
11 KBRL22/KS940786-6-9//KS00HW34-1
12 KBRL22/KS940786-6-9//KS920709-B-5-2-2
13 KBRL22/KS940786-6-9//STANOF
14 KBRL22/KS940786-6-9//G980411W
15 KBRL22/KS00F5-14-7-1//JAGALENE
16 KBRL22/KS00F5-14-7-1//OVERLEY
17 KBRL22/KS00F5-14-7-1//NUHILLS
18 KBRL22/KS00F5-14-7-1//STANOF

Allan Fritz

Sukhwinder Singh

Marker-assisted selection for KB


